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ABSTRACT: The aim of the study was to investigate the effect of supplemented chicken 

diets with 2% and 4% arginine (Arg) above NRC (1994) requirements on growth 

performance, immune response and gene expression of gene (y + LAT-2) in Fayoumi (Fa) 

and Golden Montazah (GM) chickens. In our previous study we fed Fa and GM layers the 

same arginine levels and we hatched their eggs to obtain their offspring. Offspring were 

sexed and sixty female within each strain per each level were selected and randomly 

divided into 4 replicate with 15 female chicks each. Each group within each strain fed the 

same dietary Arg level of their parents until 12 wks age. Body weight (BW), body weight 

gain (BWG), feed intake (FI) and feed conversion (FC) were recorded at 4, 8 and 12 wks of 

age. Antibody titers against Newcastle disease were measured at 5 days of age to estimate 

maternal immunity and at 12 wks of age to estimate acquired immunity. Immune organs 

weighed and their relative percent to live body weight was recorded.  Body weight was 

significantly increased as a result of Arg supplementation for all periods, while BWG was 

significantly increased during starter period. Neither FI nor FC were significantly affected 

by Arg treatments during the different periods. Relative liver weight was significantly 

decreased by Arg supplementation. Maternal and acquired immunity were numerically 

improved by Arg supplementation. Cationic amino acid transporter-1 mRNA in blood cells 

was greater in chicks fed 4% Arg than in chicks fed 2%. The Fa strain had higher gene 

expression of gene (y + LAT-2) than GM strain. 
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INTRODUCTION 

Amino acids, in addition of being 

constituent biomolecules of proteins and 

peptides in all living organisms, are 

precursors of many nitrogen compounds 

performing important physiological 

functions. Arginine is a substrate for 

biosynthesis of many molecules, including 

protein, nitric oxide, creatine, ornithine, 

glutamate, polyamines, proline, glutamine, 

agmatine and dimethylargininesa, (Khajali 

and Wideman, 2010). Thereby it serves a 

number of important biological and 

physiological functions in poultry. Arginine 

supplementations increase the release of 

insulin, growth hormone and insulin-like 

growth factor (Newsholme et al., 2005). 

Arginine requirement is essential for 

protein synthesis, growth, feathering, and 

other biological functions and poultry 

certainly cannot produce arginine 

(Wertman, 2012) especially during the 

starter phase. Chicks are unable to 

synthesize Arg, because they do not have a 

functional urea biochemical cycle 

consequently, require Arg to be supplied in 

the diet (Murakami et al., 2014). Labadan, 

et al. (2001) reported that the arginine 

requirements for body weight gain were 

1.24% above the NRC (1994) from 0 to 3 

wk of age. However, for maximum weight 

gain and feed efficiency of 3- to 6wks old 

broilers arginine requirements were 1.10% 

lower than NRC (1994) and 1.00% lower 

than NRC (1994) of 5- to 8wks old. These 

values altered dependent on dietary protein 

concentration (Jahanian, 2009).  

Improving the immune system efficiency 

and its resistance to pathogens through 

nutrients, are considered effective in 

enhancing productive performance (Kidd, 

2004) and enhance the immune function of 

broilers (Tan et al., 2014). Arginine is an 

immunologic (Wu et al., 2009) and diets 

must be sufficient to support immunity in 

avian (D’Amato and Humphrey 2010). The 

thymus is more sensitive to different Arg 

concentrations than is the bursa of 

Fabricius, and an Arg effect on immunity 

might be primarily through a thymic-

dependent process of the immune response 

(Kwak et al., 1999). Although it is known 

that maternal nutrition affects the 

immunocompetence of offspring (Uni and 

Ferket, 2004). Youssef et al., (2015) 

reported that dietary supplementation of L-

arginine above NRC (1994) enhanced 

cellular immunity. Moreover Murakami et 

al. (2014) reported that supplementing the 

breeder hen diet only with arginine is 

insufficient to improve the humoral and 

cellular immune response, requiring 

supplementation of the offspring diet. 

Increasing arginine concentration linearly 

increased serum lysozyme concentration 

(Tan et al., 2015b).  

D’Amato and Humphrey (2010) Indicated 

that the dietary Arg levels in excess of 

1.2% increase the mRNA abundance of 

markers for arginine use by immune cells 

undergoing development (thymocytes). 

Nutrient transporters for arginine contribute 

to arginine retention and use in tissues. 

Arginine is transported by 4 transport 

systems (Closs et al., 2004). In non-

polarized cells, transport proteins from y+, 

b0,+ and B0,+ systems import Arg, whereas 

transport proteins from the y+L system 

export arginine (Closs et al., 2004). Chicks 

fed the diet containing 1.2% Arg had 2.5- 

fold greater mRNA abundance of the y+L 

type amino acid transporter-2 exporter 

compared with chicks fed 1.35% Arg 

(D’Amato and Humphrey, 2010). 

Hence the aim of the study was to 

determine the effect of supplemented basal 

diets with 2% and 4% arginine above NRC 

(1994) on growth performance, immune 

response and gene expression of gene (y + 

LAT-2) in the two strains Fayoumi (Fa) 

and Golden Montazah (GM). 
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MATERIALS AND METHODS 

Experimental procedures:  

Control diet was formulated mainly based 

on corn, soybean meal and corn gluten 

meal (Table, 1) and satisfied 

recommendations of NRC (1994) 

requirements. Crystalline amino acid L-Arg 

was supplemented to control basal diet at 

levels of 2 and 4% L-Arg above NRC 

requirements to achieve the other two 

experimental diets. In our previous study 

Fa and GM layers fed the same arginine 

levels (Table, 1) and their eggs were 

hatched to obtain their offspring. After 

incubation offspring were sexed and sixty 

female within each strain per each level 

were selected and randomly divided into 4 

replicate with 15 female chicks each. Each 

group within each strain fed the same 

dietary Arg level of their parents until 12 

wks of age. Individual live BW and FI of 

each replicate were recorded at 4, 8 and 12 

weeks of age, and then live BWG and FCR 

were calculated for the same periods. Water 

and feed were available ad-libitum 

throughout the experimental period.  

Slaughtering and sampling: 

At 12 weeks of age, 12 birds from each 

strain (1 bird per replicate) were 

slaughtered where liver, heart, gizzard, 

bursa of Fabricius, thymus, and spleen 

were weighed. Relative weight organs was 

calculated as a relative percent of live body 

weight. 

Titers against Newcastle Disease Virus 

(NDV): 

Although it was expected that most 

antibodies to Newcastle disease virus 

present in chicks at day 15 would be 

maternal (Kidd, et al., 2001). Dependent on 

this hypothesis maternal immunity was 

measured at day 5 of age before the first 

vaccination. Chicks vaccinated with the 

Hitchner Bl strain at day 6, with LaSota 

strain live virus at 15, 25, 35, 50 and 70 

days of age and with Nobilis Newcavac 

(oil) at 11 and 72 days of age against 

Newcastle disease.  At day 5 of age three 

chicks were slaughtered and three blood 

samples from each treatment were collected 

in non-heparinized test tubes to determine 

maternal immunity. At 12 wks of age three 

blood samples from each treatment within 

each strain were collected from wing vein 

to determine acquired immunity. The blood 

samples were collected in non-heparinized 

test tubes to measure antibody titers against 

Newcastle disease virus (NDV). Titers 

against NDV were measured using Manual 

of Diagnostic Tests Vaccines for Terrestrial 

Animals (OIE, 2012). These examinations 

were carried out in Reference Laboratory 

for Veterinary Quality Control on Poultry 

Production, Egypt. 

Gene expression 

Two blood samples from each treatment 

per each strain were withdrawn from the 

wing vein at 12 weeks of age to determine 

gene expression. Blood samples collected 

in K3EDTA Tube VOMA MED. 

Immediately after collection, tubes 

immerse in liquid Nitrogen. The liquid 

Nitrogen container was transfer to Cairo 

University Research Park Biotechnology 

and Embriology Lab - Faculty of 

Agriculture Research Park (FARP) to 

estimate gene expression by QRT-PCR 

technology. 

Total RNA Purification:  

a-Total RNA Purification Protocol:  

Supplement the required amount of Lysis 

Buffer with β-mercaptoethanol or DTT. 

Add 20 μl of 14.3 M β-mercaptoethanol or 

2 M DTT to each 1 ml volume of Lysis 

Buffer required. Total RNA was isolated 

from blood cell samples using the Thermo 

Scientific GeneJET RNA Purification Kit 

and its manual (Thermo Scientific, 2014) 

according to Thomson, (2016). 

Synthesis of cDNA from RNA: 

The polymerase chain reaction (PCR) 

reaction carried out in 0.2ml tube 

containing11µl RNA and 1µl oligo (dt) 

primer.   This mix was incubated in 65°C 
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for 5 min.  Then it was added 4ul (5x) 

reaction buffer, 1µl Ribo Lock RNase 

Inhibitor, 2µl 10 mMdNTP Mix and 1µl 

RevertAid M-MuLV Reverse 

Transcriptase. The reaction was mixed 

gently and putted into the PCR machine in 

42°C for 60 min and 70°C for 5 min. 

c- Real time PCR: 

At room temperature the reaction mix was 

prepared for each 20 μl by adding the 

following components : 10  μl Maxima 

SYBR Green/ROX qPCR Master Mix (2X) 

, 0.25 μl  forward Primer , 0.25 μl  reverse 

Primer , 2 μl Template cDNA and 7.5 μl 

Water, nuclease-free.  The reaction was 

gently mixed the putted in PCR with using 

program shown in Table 2.  The primers 

sequence was used to estimate quantitative 

real time PCR (Table, 3). 

Statistical analysis:  

Data of experimental treatments were 

analyzed by using two way(s) analysis of 

variance to detect the effect of strain, 

supplemental level and their interactions. 

The statistical procedures were computed 

using SPSS (2007). Variables showed 

significant differences at F-test (P≤0.05) 

were compared to each other’s using 

Duncan's Multiple Range Test (Duncan, 

1955). The change in mRNA abundance 

from e17 was calculated using Δ-Δ CT 

with certain modifications.  

RESULTS AND DISCUSSION 

Growth performance 

As shown in Table 4, BW was significantly 

increased as a result of Arg 

supplementation for all periods. 

Nevertheless the differences between levels 

2% and 4% were not significant during the 

periods from 5wk to 8wk and 9wk to 12wk. 

On the other hand no significant interaction 

effect was observed for BW during the 

different periods. During the starter period 

chicks that received diet supplemented with 

2% Arg had significantly higher BWG than 

control and increasing Arg level up to 4% 

increased significantly BWG. Body weight 

gain did not differ significantly due to 

treatments, breed and level of Arg after 

4wk of age. The data of BWG suggested 

that, in general, the level of Arg did not 

significantly affect this parameter after 4 

wks of age. The significant increase in BW 

may be due to accumulation effect from the 

first 4 wks. Significant increases in BW 

and BWG during the first four weeks of 

age by Arg supplementation agree with 

Corzo et al. (2003) who reported that as 

Arg consumption increased, BWG 

improved. Improving weight performance 

particularly during starter period may be 

due to Arg is considered an essential amino 

acid for poultry, especially during the 

starter phase, because chicks do not have a 

functional urea biochemical cycle, are 

unable to synthesize Arg, and, 

consequently, require this amino acid to be 

supplied in the diet (Murakami et al., 

2014).  

The results of FI and FC are presented in 

Table 5. No significant difference in FI and 

FC were observed due to Arg level and 

interaction during the first 4wks. Our 

results agree with the findings of Wu et al. 

(2011) who reported that 3-week feeding 

trial showed that the addition of L-Arg had 

no significant effect on FI and FC. The 

results show numerical decrease in FI and 

improve in FC by increasing Arg level 

especially after starter periods.    

Regarding the effect of strain growth 

performance, it could be observed that GM 

had significantly higher BW and 

numerically BWG. The results agree with 

those reported by Youssef et al. (2014) who 

found that BW of GM significantly higher 

than Fa at 2 month of age. This may be due 

to GM produced from cross breeding 

between a native strain (Fayoumi) and 

foreign strain (Plymouth Rock chicken and 

Rhode Island Red) (Kosba and Abd El-

Halim 2008). Plymouth Rock chicken and 

Rhode Island Red are an American breeds 

of chicken raised for meat and eggs (dual-

purpose fowl). The significant increase in 

feed intake of GM during the period from 
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5-12wks may be due to heavy strain 

consumed more feed and gained more 

weight than light strain (Khawaja et al., 

2012). 

Immune response 

As can be seen from the data in Table 6, 

only liver weight percent was significantly 

decreased by increasing Arg level. The 

results of relative liver weight agree with 

Lieboldt et al. (2016) who reported that 

insufficient Arg increased relative weights 

of liver significantly. Immune organs 

weight percent did not change significantly 

with changes in Arg level, breed and their 

interactions. These results are in agreement 

with those of Kidd et al. (2001) who stated 

that commercial broilers fed dietary Arg 

levels above NRC (1994) recommendations 

did not have an increase in immune organ 

weights. Dominguez et al. (2015) found no 

differences among treatments for relative 

weight of spleen and thymus between NRC 

basal diet and NRC basal diet 

supplemented with 0.3% Arg. Moreover no 

significant (P＞0.05) difference was 

observed for relative weight of bursa (Tan 

et al., 2015a).  

The data in Table 7 show the results of 

maternal immunity at day 5 and acquired 

immunity at 12 week of age. Neither 

maternal nor acquired immunity were 

significantly influenced by either dietary 

Arg level or interaction. These results agree 

with those reported by Kidd et al., (2001) 

who reported that dietary Arg had no effect 

on NDV. This may be due to the thymus is 

more sensitive to different Arg 

concentrations than is the bursa of 

Fabricius, and an Arg effect on immunity 

might be primarily through a thymic-

dependent process of the immune response 

(Tayade et al., 2006). On the other hand 

strain differences in acquired immunity 

were significant (P˂ 0.05). It is likely that 

genetic background would determine the 

precise relationships among dietary Arg 

requirements, availability of dietary Arg to 

physiological systems (including the 

neurological, endocrine, and immune 

systems), and optimized immune function. 

Therefore, some strain variation would be 

expected (Kwak et al., 1999). 

The antibody titer against NDV of acquired 

immunity was slightly higher due to Arg 

level compared to control. This may be due 

to applying extensive NDV disease 

program as shown in materials and 

methods. Numerical improvement in 

maternal antibody titer against NDV can be 

demonstrated by the findings of (Yang et 

al., 2016) who found that Arg 

supplementation has beneficial effects on 

layers immune status and yolk IgY content.  

The chicks in our experiment produced 

from dams treated previously with the same 

Arg levels of this experiment.  Moreover 

Arg levels in control diet satisfy immune 

requirements while no difference was 

observed with adequate amount (Tan et al., 

2015a). Nevertheless D’Amato and 

Humphrey (2010) observed that inclusion 

of L-Arg in broilers diet activated the 

immune system and improved its efficiency 

under infection conditions. The numerical 

improvement in acquired antibody titer 

against NDV by Arg supplementation agree 

with (Guo et al., 2015) who reported that 

the results of in vivo experiments showed 

that increasing levels of dietary Arg 

increased interleukin. Moreover the 

alleviating effects of Arg supplementation 

on immunosuppression were evidenced by 

the increase of circulating peripheral blood 

mononuclear cells counts and cytokine 

production (Tan et al., 2015b).Thus high 

levels of Arg supplementation may 

potentially suppress the innate immunity of 

broiler chickens, and enhances the 

antioxidant activity in broiler chickens (Hu 

et al., 2016).  

Regarding the effect of strain, we can 

conclude that the antibody titers against 

Newcastle NDV of Fa was numerically 

higher than GM at 5days of age (recorded 

as maternal immunity) but, it was 

significantly higher than GM at 12wks of 

age (recorded as acquired immunity). This 
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is may be due to Fa are clearing the virus 

and possibly overcoming infection more 

rapidly (Herrmann et al., 2016) and Fa 

breed seemed to have more resistance to 

viral disease than other breeds of chicken 

(Hoffmann, 2005). 

Gene expression 

The L-Arg importer cationic amino acid 

transporter-2 (y+LAT-2) mRNA abundance 

in blood cells was greater in chicken fed 

4% Arg than in chicken fed 2% Arg (Fig. 

1). The Arg importer cationic amino acid 

transporter-1 mRNA abundance in 

peripheral blood mononuclear cells was 2-

fold greater in chicks fed 1.35% Arg than 

in chicks fed 1.2% Arg D’Amato and 

Humphrey (2010). Also can be seen from 

the data in Fig 1 importer cationic amino 

acid transporter-2 (y+LAT-2) mRNA 

abundance in Fa was higher than GM at 

both (2% and 4% leves) of Arg. The 

mRNA abundances of AA transporters in 

Wenshi Yellow-Feathered chick were 

generally higher (P < 0.05) than in White 

Recessive Rock chick, especially the 

mRNA levels of CAT-1, CAT-4, rBAT, 

y+LAT-1, y+LAT-2, LAT-4, SNAT-1, and 

SNAT-2 ( Zeng et al., 2011) . 

CONCLUSION 

Data of gene expression show that cationic 

amino acid transporter-1 mRNA in blood 

cells was greater in chicks fed 4% Arg than 

in chicks fed 2%. Improving growth 

performance, maternal and acquired 

immunity by arginine supplementation 

reflect the results of gene expression. 
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Table (1): Composition and calculated analysis of the experimental diets. 

 Layer 

 diets 

 

Grower diets 

Ingredients 1-4wk 5-8 wk 9-12 wk 

Yellow corn 65.00 62.70 64.10 64.50 
Soybean meal (44% CP) 5.30 20.80 9.40 3.80 
Corn gluten (60% CP) 9.00 8.20 6.43 6.31 
Wheat bran 12.00 3.80 16.57 19.60 
Di-calcium phosphate 2.39 2.10 1.34 1.67 
Lime stone 5.63 1.68 1.44 1.02 
Salt 0.37 0.39 0.39 0.37 
Premix* 0.30 0.30 0.30 0.30 
DL- methionine 0.01 0.03 0.03 0.03 
oil 0.00 0.00 0.00 2.40 
total 100 100 100 100 
Calculated analysis  
CP 15.14 20.00 16.04 14.02 
ME. 2786.49 2918.73 2811.58 2951.02 
Ca 3.45 1.00 0.91 0.84 
Av.P 0.37 0.45 0.38 0.44 
Lys. 0.70 1.00 0.82 0.67 
Met. 0.31 0.38 0.31 0.28 
SAA 0.61 0.76 0.63 0.58 
Na 0.17 0.17 0.17 0.17 
Supplemented L-Arg  2% 0.014 0.020 0.017 0.013 
Supplemented L-Arg  4% 0.028 0.040 0.033 0.027 
Dietary L-Arg (control diets) 0.70 1.0 0.83 0.67 
Total L-Arg 2% 0.714 1.020 0.847 0.683 

Total L-Arg 4% 0.728 1.040 0.863 0.697 

*Supplied per kg of diet: Vit. A, 10000 IU; Vit. D3, 2000 IU; Vit. E, 10 mg; Vit 

K3, 1 mg; Vit. B1, 1 mg; Vit. B2, 5 mg; B6, 1.5 mg; B12, 10 mcg; Nicotinic acid 

30 mg; Folic acid 1mg; Pantothenic acid 10 mg and Biotine 50 mcg; Choline 250 

mg; Copper 4 mg; Iron 30 mg; Manganese 60 mg; Zinc 50 mg; Iodine 0.3 mg ; 

Cobalt 0.1 mg and Selenium 0.1 mg. 

 

Table (2): The program were used in Real time PCR 

Step Temperature, °C Time Number of cycles 

Initial denaturation 95 10 min 1 
Denaturation 95 15 s 40 
Annealing/Extension 60 60 s 40 
 

Table (3): Primer sequence for quantitative real time PCR 

Gene Primer sequence 
Product 

 Size (bp) 

Accession 

 number 

y+LAT-2 

Sense 

Antisense 

5′-TTGTTCTCTTATTCTGGTTGGGATAC-3′ 

5′-TTGGCATAGACACAGCAATAGC-3 
100 

XM_ 

001231336 
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Table (4): Effect of arginine level, strain and their interaction on body weight and body weight gain. 

Measurements Body weight  Body weight gain 

Main effects 4wk 8 wk 12 wk 1day-4wk 5-8 wk 9-12 wk 5-12wk 

Arginine level   

Control  208.75c 382.75b 827.00b 176.63c 174.00 444.25 618.25 

L-Arg  2% 229.63b 414.13a 869.63ab 197.50b 184.50 455.50 640.00 

L-Arg  4% 245.63a 422.88a 886.25a 213.56a 177.25 463.38 640.63 

±SEM ±2.23 ±3.55 ±15.71 ±2.32 ±3.96 ± 15.47 ±15.51 

Probability 0.001 0.001 0.04 0.001 N.S. N.S. N.S. 

Strain    

Fa.  225.00b 402.33 841.92b 194.96 177.33 439.58 616.92 

GM. 231.00a 410.83 880.00a 196.83 179.83 469.17 649.00 

±SEM ±1.82 ±2.90 ±12.82 ±1.89 ±3.23 ± 12.63 ±12.67 

Probability 0.03 N.S. 0.05 N.S. N.S. N.S. N.S. 

Treatments   

Fa. + Control 207.25 378.50 805.50 177.25 171.25 427.00 598.25 

Fa. + L-Arg  2%   225.75 410.00 849.75 195.50 184.25 439.75 624.00 

Fa. + L-Arg  4%  242.00 418.50 870.50 212.13 176.50 452.00 628.50 

GM. + Control  210.25 387.00 848.50 176.00 176.75 461.50 638.25 

GM. +L-Arg  2%   233.50 418.25 889.50 199.50 184.75 471.25 656.00 

GM. +L-Arg  4% 249.25 427.25 902.00 215.00 178.00 474.75 652.75 

±SEM ±3.15 ±5.02 ±22.21 ±3.28 ±5.60 ±21.88 ±21.94 

Probability N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

a,b,...:Means in the same column with different superscripts, differ significantly (P≤0.05); N.S. = Not Significant (P>0.05). 
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Table 5: Effect of arginine level, strain and their interaction on feed intake and feed conversion. 

Measurements  Feed intake Feed conversion ratio 

Main effects 1day-4wk 5-8 wk 9-12 wk 5-12 wk 1day-4wk 5-8 wk 9-12 wk 5-12 wk 

Arginine level   

Control  426.863 664.738 1877.31 2542.05 2.412 3.425 4.21 3.98 

L-Arg  2% 440.712 595.963 1870.93 2466.89 2.238 3.225 4.09 3.85 

L-Arg  4% 440.569 555.800 1861.64 2417.44 2.063 3.125 4.05 3.78 

±SEM 25.278 37.225 99.93 84.50 .129 .172 0.19 0.12 

Probability N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Strain    

Fa.  438.179 606.833 1730.46b 2337.29b 2.258 3.292 3.94 3.75 

GM. 433.917 604.167 2009.46a 2613.63a 2.217 3.225 4.29 3.99 

±SEM 20.639 30.394 81.59 68.99 .105 .141 0.16 0.10 

Probability N.S. N.S. 0.026 0.01 N.S. N.S. N.S. N.S. 

Treatments   

Fa. + Control 434.575 660.850 1719.48 2380.33 2.450 3.450 4.03 3.85 

Fa. + L-Arg  2%   444.800 601.950 1712.83 2314.78 2.275 3.275 3.90 3.72 

Fa. + L-Arg  4%  435.162 557.700 1759.08 2316.78 2.050 3.150 3.90 3.69 

GM. + Control  419.150 668.625 2035.15 2703.78 2.375 3.400 4.40 4.10 

GM. +L-Arg  2%   436.625 589.975 2029.03 2619.00 2.200 3.175 4.28 3.99 

GM. +L-Arg  4% 445.975 553.900 1964.20 2518.10 2.075 3.100 4.20 3.88 

±SEM 35.748 52.644 141.32 119.50 .182 .244 0.27 0.17 

Probability N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

a,b,...:Means in the same column with different superscripts, differ significantly (P≤0.05); N.S. = Not Significant (P>0.05). 
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Table (6): Effect of arginine level, strain and their interaction on relative weight of non-immune 

and immune organs.  

Measurements  
Relative weight* 

Non immune organs % Immune organs%  

Main effects Liver Heart% Gizzard% Spleen Bursa Thymus 
Arginine level       
Control  2.74a 0.47 2.87 0.22 0.19 0.40 
L-Arg  2% 2.73a 0.52 2.92 0.24 0.17 0.36 
L-Arg  4% 2.19b 0.51 2.87 0.20 0.14 0.36 
±SEM 0.09 0.04 0.22 0.03 0.03 0.05 
Probability 0.001 N.S. N.S. N.S. N.S. N.S. 
Strain        
Fa.  2.66 0.54 2.52b 0.22 0.18 0.40 
GM. 2.45 0.46 3.25a 0.21 0.15 0.35 
±SEM 0.07 0.03 0.18 0.03 0.03 0.04 
Probability  N.S. N.S. 0.02 N.S. N.S. N.S. 
Treatments       
Fa. + Control 2.88 0.52 2.52 0.22 0.22 0.42 
Fa. + L-Arg  2%   2.85 0.53 2.56 0.23 0.15 0.38 
Fa. + L-Arg  4%  2.25 0.56 2.48 0.22 0.16 0.39 
GM. + Control  2.60 0.41 3.21 0.21 0.16 0.38 
GM. +L-Arg  2%   2.62 0.50 3.29 0.25 0.19 0.33 
GM. +L-Arg  4% 2.14 0.47 3.25 0.18 0.11 0.34 
±SEM 0.13 0.05 0.31 0.05 0.04 0.07 
Probability N.S. N.S. N.S. N.S. N.S. N.S. 

* Relative weight recorded as a percentage of live body weight. 

a,b,...:Means in the same column with different superscripts, differ significantly (P≤0.05); 

 N.S. = Not Significant (P>0.05). 
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Table (7): Effect of arginine level, strain and their interaction on antibody titers against 

Newcastle disease. 

Measurements  Maternal 

immunity  

5 days 

Acquired 

immunity 

12 wks 
Main effects 

Arginine level  
Control  6.50 7.83 
L-Arg  2% 6.83 8.17 
L-Arg  4% 7.00 8.17 
±SEM 0.48 0.36 
Probability N.S. N.S. 
Strain   
Fa.  7.22 8.67a 

GM. 6.33 7.44b 

±SEM 0.39 0.29 
Probability N.S. 0.012 

Treatments  
Fa. + Control 7.00 8.33 
Fa. + L-Arg  2%   7.33 9.00 
Fa. + L-Arg  4%  7.33 8.67 
GM. + Control  6.00 7.33 
GM. +L-Arg  2%   6.33 7.33 
GM. +L-Arg  4% 6.67 7.67 
±SEM 0.68 0.51 

Probability N.S. N.S. 

a,b,...:Means in the same column with different superscripts, differ significantly (P≤0.05); N.S. = 

Not Significant (P>0.05). 
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Figure 1. mRNA abundance of Arg transporters relative to y+LAT-2 in blood cells 

from Fayoumi and Golden Montazah chicken fed 2% and 4% dietary arginine. 
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 الملخص العربي

 الإنتاجي والتناسلي والاستجابة المناعية والتعبيرالجيني ارجينين على الأداء -ـتأثيرإضافة إل

 الناتج النسل استجابات -2الدجاج المحلي: سلالتين منل
 .دالكريم حسن عبدالحليمحسن عب, معتز ابراهيم بدوي  اح فاروق يوسف,صب   

 معهد بحوث الإنتاج الحيواني مركز البحوث الزراعية الدقي الجيزة

 

المستوى الموصى اعلى من  ٪4أو  ٪2ثير اضافة الحامض الاميني ارجينين للعلائق بنسبة ى دراسة تأالالبحث هدف ي

لجين  mRNAوالاستجابة المناعية و التعبير الجيني  الإنتاجي للكتاكيت الناميةداء لأ( اNRC 1994) به في 

(y+LAT-2) الذهبي عن طريق تقنية  المنتزهوكذلك قياس قوة التفاعل الجيني في سلالتين الفيومي وQRT-PCR .

 يمن امهات عوملت بنفس المعاملات من كلا من سلالات كتكوت انثى عمر يوم ناتجة 081راسة استخدم في هذه الد

كتكوت انثى عمر يوم  01الى ثلاث مجموعات معاملة تحتوي كل مجموعة على  وزعتمنتزه الذهبي. الفيومى وال

كتكوت. تم تقدير وزن الجسم والزيادة في وزن الجسم والغذاء  01ررات حيث يحتوي كل مكرر على كم 4مقسمة الى 

قدير الاجسام المناعية المضادة اسبوع. وكذلك تم ت 02و 8و 4المستهلك وكذلك معامل التحويل الغذائي على عمر 

اسبوع لتقدير المناعة المكتسبة. تم تقدير  02يوم لنقدير المناعة الامية وعلى عمر  1لمرض انفلزنزا الطيور على عمر 

 نسبة للاعضاء المناعية والغير مناعية كنسبة مئوية من وزن الجسم الحي.  هذا وقد تم الحصول على النتائج التالية:

معنوية زيادة ال تكنوزن الجسم معنويا في مختلف الاعمار بينما لم الارجينين الى زيادة ادى اضافة  -0

 اسبوع. 4وزن الجسم الا على عمر للزيادة المكتسبة في  بالنسبة

 لم يتأثر الغذاء المستهلك ولا معامل تحويل الغذاء بالمعاملة بالارجينين. -2

 ميني ارجينين .انخفض وزن الكبد النسبي معنويا باضاف الحامض الا -3

 تحسنت المناعة الأمية والمناعة المكتسبة  ضد مرض النيوكاسل باضاف الحامض الاميني ارجينين. -4

سجلت هذه الدراسة ان زيادة مستوى الحمض الاميني ارجينين يؤدي الى زيادة قوة التعبير الجيني  -1

 . y+LAT-2لجين 

اعلى من قوة التعبير الجيني  y+LAT-2  كما وجد ان سلالة الفيومي تمتلك قوة تعبير جيني لجين -0

 لسلالة منتزه ذهبي في كل مستويات التغذية لحمض الاميني ارجينين. 

 

 

 


